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L7 ANSWER 1 OF 10 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Highly-branched, low substituted starch products for use as plasma 
expanders 

AB The invention concerns modified hydroxyethyl and hydroxypropyl starches 
for clin. use as plasma expanders that have a branching degree 
of 8-20 mol%, a substitution degree (MS) of 0.05-0.3 and mol. weight of 
10,000-450,000. The products are used in peritoneal dialysis. According 
to expts. with rats, the products deplete faster from liver, spleen, lung 
and kidney than conventional starch products. 
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L7 ANSWER 2 OF 10 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Characterization of the substituent distribution in hydroxypropylated 
potato amylopectin starch 

AB The distribution of substituents in hydroxypropylated potato amylopectin 

starch (amylose deficient), modified in a slurry of granular starch (I) or 
in a polymer 'solution' of dissolved I, was investigated. The molar 
substitution (MS) was determined by 3 different methods: 1H-NMR spectroscopy, 
gas-liquid chromatog. (GLC) with mass spectrometry, and a colorimetric 
method. The MS values obtained by 1H-NMR spectroscopy were higher than 
those obtained by GLC-mass spectrometry anal, and colorimetry. The 
relative ratio of 2-, 3-, and 6-substitution, as well as un-, mono-, and 
disubstitution in the anhydroglucose unit (AGU) , were determined by GLC-mass 
spectrometry anal. The results showed no significant difference in molar 
distribution of hydroxypropyl groups in the AGU between the 2 derivs. For 
anal, of the distribution pattern along the polymer chain, the starch 
derivs. were hydrolyzed by enzymes with different selectivities . 
Debranching of the polymers indicated that more substituents were located 
in close vicinity to branching points in granular I than in 
dissolved I. Simultaneous a-amylase and amyloglucosidase hydrolysis 
of granular I liberated more unsubstituted glucose units than the 
hydrolysis of dissolved I, indicating a more heterogeneous distribution of 
substituents in granular I. 

AN 2000:644978 HCAPLUS <<LOGINID: : 20090217>> 

DN 133:323216 

TI Characterization of the substituent distribution in hydroxypropylated 

potato amylopectin starch 
AU Richardson, Sara; Nilsson, Gunilla S.; Bergquist, Karl-Erik; Gorton, Lo; 

Mischnick, Petra 

CS Department of Analytical Chemistry, Lund University, Lund, S-221 00, Swed. 
SO Carbohydrate Research (2000), 328(3), 365-373 

CODEN: CRBRAT; ISSN: 0008-6215 
PB Elsevier Science Ltd. 
DT Journal 
LA English 

RE.CNT 38 THERE ARE 38 CITED REFERENCES AVAILABLE FOR THIS RECORD 
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L7 ANSWER 3 OF 10 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Development of a statistical model for the formation of poly [ acryloyl 

hydroxyethyl starch] microspheres 
AB To develop a math, model for predicting the mol. weight between crosslinks, 

Mc, of poly [acryloyl hydroxyethyl starch] (Ac-HES) 

microspheres system and to identify and evaluate the key microsphere 

preparation parameters which affect the Mc of the formed microsphere structure 

based on the developed model. Line probability generating functions 

(LPGFs) based on the classical branching theory were used to 

derive a model for the calcn. of Mc for the Ac-HES system. Based on the 

developed model, simulation was made to study the effects of the 

microsphere preparation variables on Mc of the formed microspheres. The 

process variables were the degree of derivatization (DD) of the Ac-HES, 

the molar ratio (MR) of the Ac-HES to acrylamide monomer, the fractional 

conversion of the unsatn. (a), the initiator efficiency (f), the 

molar concentration of initiator (I), the fraction of intramol. cyclization 

(c) , 

and the total weight of the reactable monomer and polymer (s) . A model to 
describe the crosslinking reaction of Ac-HES system and predict Mc was 
developed. Simulation based on the model showed that Mc decreased as 
a increased and reached a limiting value before total conversion. 



At constant a, Mc initially decreased with MR to a min. and then 

increased with MR; while Mc decreased monotonically with DD. I and c 

affected Mc only at very low a and changes in s and f had no effect 

on Mc. Simulation based on the model suggested that the most important 

microsphere preparation parameters influencing Mc of the Ac-HES system are the 

number of functional groups on the Ac-HES (DD) and the stoichiometry (MR) of 

the crosslinking reaction. 

AN 1997:301832 HCAPLUS «LOGINID : : 20090217» 

DN 127:23666 

OREF 127:4525a, 4528a 

TI Development of a statistical model for the formation of poly [ acryloyl 

hydroxyethyl starch] microspheres 
AU Huang, L. K.; Mehta, R. C; Deluca, P. P. 
CS ISIS Pharmaceuticals, Carlsbad, CA, 92008, USA 
SO Pharmaceutical Research (1997), 14(4), 469-474 

CODEN: PHREEB; ISSN: 0724-8741 
PB Plenum 
DT Journal 
LA English 
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L7 ANSWER 4 OF 10 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Characterization of hydroxyethyl starch by polymer 
analysis for use as a plasma volume expander 

AB Hydroxyethyl starch is currently finding increasing 

use as a basis material for plasma volume expanders. In clin. applications 
it is desirable to have a precise knowledge of the steric and chemical 
structure, as these affect the pharmacokinetics and pharmacol. 
Characterization involved the determination of the mean molar masses and 
distribution functions of various hydroxyethyl starches, with molar masses 
ranging from 40,000 g/mol to 200,000 g/mol and degrees of substitution 
from 0.38 to 0.64, by means of size exclusion chromatog. followed by 
double detection (MALLS/RI) . Hydrodynamic data (Staudinger indexes, 
Huggins consts. and equivalent diams.) were determined by viscometric means. 

The 

chemical structure of the hydroxyethyl starches were clarified by {1H}-13C 
NMR spectroscopy. Signal assignment for the {1HJ-13C NMR spectra made it 
possible to carry out an absolute determination of the molar, mean and partial 
degrees 

of substitution and the degree of branching. The partial degree 

of substitution of the carbon atom C-2 was found to constitute between 60 

and 80% of the total degree of substitution. This value is significantly 

larger than the partial degrees of substitution at the atoms C-3 and C-6, 

which were found to contribute up to approx. 10% and 20% resp. of the 

total degree of substitution. Degrees of branching ranging from 

3.1% to 5.5% were detected. 

AN 1994:38094 HCAPLUS «LOGINID: : 20090217>> 

DN 120:38094 

OREF 120:6939a, 6942a 

TI Characterization of hydroxyethyl starch by polymer 

analysis for use as a plasma volume expander 
AU Kulicke, Werner Michael; Roessner, Dierk; Kull, Wiebke 
CS Hamburg, Germany 

SO Starch/Staerke (1993), 45(12), 445-50 

CODEN: STARDD; ISSN: 0038-9056 
DT Journal 
LA English 



L7 ANSWER 5 OF 10 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Fine structure and hyperfine structure of clinically applied 



hydroxyethyl starch 
AB The Mark-Houwink-relations for different samples of clin. used 

hydroxyethyl starches were established by multi-detection HPGPC . In 
combination with the degree of branching, the degrees of 
substitution DS and the molar substitution MS for the different mol. 
regions were measured by gas chromatog. methylation anal. Within the mol. 
regions of nonreducing anhydroglucose units, branching units and 
linear units characteristic differences were found. . For hydroxyethyl 
starches which were prepared from enzymically hydrolyzed waxy corn starch by 
a-Amylase, a significantly higher degree of branching was 

found than for samples prepared by acid hydrolysis. The clin. relevance of 

these results is discussed. 
AN 1992:537593 HCAPLUS «LOGINID: : 20090217>> 
DN 117:137593 
OREF 117:23735a, 23738a 

TI Fine structure and hyperfine structure of clinically applied 

hydroxyethyl starch 
AU Sommermeyer, Klaus; Hildebrand, Ulrich; Cech, Franz; Pfitzer, Edith; 

Henning, Klaus; Weidler, Burghard 
CS Fresenius AG, Oberursel, 6370, Germany 
SO Starch/Staerke (1992), 44(5), 173-9 

CODEN: STARDD; ISSN: 0038-9056 
DT Journal 
LA German 

L7 ANSWER 6 OF 10 HCAPLUS COPYRIGHT 2009 ACS on STN 
TI Chromatographic studies on the polydispersity of hydroxyethyl 
starch 

AB A representative sample of clin. used hydroxyethyl 

starch was separated by semipreparative high-pressure gel permeation 
chromatog. (HPGPC) into narrow fractions in the range of approx. 3000 to 
800,000. The original sample and selected fractions were characterized by 
gas chromatog. methylation anal, according to their substitution degrees 
MS and DS, which were differentiated by the substitution positions at C2, 
C3 and C6 of the anhydroglucoses and their kind of glycosidic bonding 
a-1, a-1, 4 or a-1,4,6, resp. Furthermore, 

polydispersity in relations to the degree of branching was determined 
Mark-Houwink and mol. -weight distribution parameters determined by 
multi-detection 

HPGPC are reported. The presented data demonstrated an extensive 
homogeneity of the original sample. The clin. relevance is discussed. 

AN 1992:451188 HCAPLUS <<LOGINID : : 20090217>> 

DN 117:51188 

OREF 117:9097a, 9100a 

TI Chromatographic studies on the polydispersity of hydroxyethyl 
starch 

AU Sommermeyer, Klaus; Cech, Franz; Hildebrand, Ulrich; Pfitzer, Edith; 

Baumbach, Cornelia 
CS Oberursel, Germany 

SO Starch/Staerke (1992), 44(6), 215-18 

CODEN: STARDD; ISSN: 0038-9056 
DT Journal 
LA German 

L7 ANSWER 7 OF 10 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Characterization of polymers by size exclusion chromatography using 

multiple detection. Investigations on the determination of structural 
differences of hydroxyethyl starches 

AB An aqueous size-exclusion chromatog. system was outlined using dual detection 
by a multi-angle laser light scattering photometer and a concentration 

detector . 



The differences in the radii of gyration at the same mol. weight of two 
hydroxyethyl starches with different mol. structure were presented. The 
determination of the Mark-Houwink relation for these polymers led to a qual . 
similar result. 

AN 1992:176417 HCAPLUS «LOGINID : : 20090217» 

DN 116:176417 

OREF 116:29853a, 29856a 

TI Characterization of polymers by size exclusion chromatography using 

multiple detection. Investigations on the determination of structural 
differences of hydroxyethyl starches 

AU Sommermeyer, K.; Cech, F . ; Pfitzer, E . ; Roessler, K. 

CS Pharm. Div., Fresenius A.-G., Oberursel/Taunus, 6370, Germany 

SO Chromatographia (1992), 33(3-4), 151-3 
CODEN: CHRGB7; ISSN: 0009-5893 

DT Journal 

LA English 

L7 ANSWER 8 OF 10 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Colloid chemistry aspects of perfluoride emulsion compatibility with 
traditional plasma substitutes 

AB Colloidal chemical parameters ( aggregational stability, sedimentational 
stability, translational diffusion, etc.) were studied for a perfluoro 
emulsion (perf luorodecalin-perf luorotributylamine mixture [77883-75-1] 
(7:3, volume/volume) suspended in a variety of common blood plasma substitutes 
(albumin, polyglucin, rheopolyglucin, gelatinol, hemodez, 
hydroxyethylstarch, amino acid prepns., etc.). It was found that 
plasma substitutes having a linear mol. structure tend to destabilize 
perfluoro emulsions, and it is suggested that substitutes having 
branching, globular mol. structures be developed for optimal 
compatibility with perfluoro emulsions. 

AN 1985:197698 HCAPLUS <<LOGINID: : 20090217>> 

DN 102:197698 

OREF 102:30851a, 30854a 

TI Colloid chemistry aspects of perfluoride emulsion compatibility with 

traditional plasma substitutes 
AU Sidlyarov, D. P.; Aleshina, 0. K.; Aprosin, Yu . D . ; Shtykova, E. V. 
CS Moscow, USSR 

SO Biol. Akt. Emul'sii Eksp. Klin. (1983), 11-32. Editor(s): 

Fedotenkov, A. G . ; Afonin, N. I. Publisher: Tsentr. Nauchno-Issled . Inst. 
Gematol. Perelivaniya Krovi, Moscow, USSR. 
CODEN: 52YLAS 

DT Conference 

LA Russian 

L7 ANSWER 9 OF 10 HCAPLUS COPYRIGHT 2009 ACS on STN 
TI Viscosity and gelation characteristics of hydroxyethyl 
starch 

AB Potato starch (I) had a higher inherent viscosity (r|) than 

hydroxyethylated I, the r\ of hydroxyethylated I decreased with 
increasing SD, and native corn starch (II) had a lower r| than I and 
hydroxyethylated I due to its higher degree of branching. The 
maximum viscosity and its temperature of I were lower than for 

hydroxyethylated I, 

and swelling increased with increasing SD. II gelatinized at higher 
temps, than hydroxyethylated II, the gelation temperature decreasing with 
increasing SD. The retrogradation of starch was decreased by 
etherif ication, e.g. from 22 to 6% for II. 

AN 1982:201554 HCAPLUS «LOGINID : : 20090217» 

DN 96:201554 

OREF 96:33243a, 33246a 

TI Viscosity and gelation characteristics of hydroxyethyl 



starch 

AU El-Hinnawy, S. I.; El-Saied, H. M. ; Fahmy, A.; El-Shirbeeny , A. E . ; 

El-Sahy, K. M. 
CS Fac. Agric, Ein Shams Univ., Egypt 
SO Starch/Staerke (1982), 34(4), 112-14 

CODEN: STARDD; ISSN: 0038-9056 
DT Journal 
LA English 

L7 ANSWER 10 OF 10 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Dilute solution properties of hydroxyethyl starch 

AB The dilute solution properties of hydroxyethyl starch were 

examined using osmometry, light scattering, and viscometry techniques. The 
weight-average mol. weight, the Z-average root-mean-square radii of gyration, 

and the 

second virial coeffs. were calculated using the technique of Hunt, et al . (CA 
51: 3239g) for cellulose trinitrate fractions. The degree of 
branching, evaluated by comparing the mean square radii, the 
intrinsic viscosities, and the second virial coeffs. with those of the 
linear counterpart, i.e. hydroxyethyl cellulose and ethyl hydroxyethyl 
cellulose, was estimated to be .apprx.0.3. 15 references. 

AN 1968:4188 HCAPLUS <<LOGINID: : 20090217>> 

DN 68:4188 

OREF 68:839a, 842a 

TI Dilute solution properties of hydroxyethyl starch 

AU Cerny, Lawrence C . ; Graham, Richard C; James, Howard L., Jr. 

CS Utica Coll., Utica, NY, USA 

SO Journal of Applied Polymer Science (1967), 11(10), 1941-50 

CODEN: JAPNAB; ISSN: 0021-8995 
DT Journal 
LA English 
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TI Effects of a new modified, balanced hydroxyethyl starch 

preparation (Hextend) on measures of coagulation 
AB Background. Hydroxyethyl starch (HES) may affect 

blood coagulation. We studied the effects of a modified, 

balanced, high-mol. weight [mean mol. weight (MW) 550 kDa] , high-substituted [ 
degree of substitution (DS) 0.7] HES preparation (Hextend) on 
coagulation in patients undergoing major abdominal surgery. Methods. 
Patients were allocated randomly to receive Hextend, lactated Ringer's 
solution (RL) or 6% HES with a low MW (130 kDa) and a low DS (0.4). The 
infusion was started after induction of anesthesia and continued until the 
second postoperative day to maintain central venous pressure between 8 and 
12 mm Hg. Activated thrombelastog . (TEG) was used to assess coagulation. 
Different activators were used (extrinsic and intrinsic activation of TEG) 
and aprotinin was added to assess hyperf ibrinolytic activity (ApTEG) . We 
measured onset of coagulation [coagulation time (CT = reaction time, r) ] , 
the kinetics of clot formation [clot formation time (CFT = coagulation 
time, k) ] and maximum clot firmness (MCF = maximal amplitude, MA) . 
Measurements were performed after induction of anesthesia, at the end of 
surgery, 5 h after surgery and on the mornings of the first and second 
days after surgery. Results. Significantly more HES 130/0.4 (2590 mL) 
than Hextend (1970 mL) was given. Blood loss was greatest in 
the Hextend group and did not differ between RL- and HES 13 0 / 0 . 4-treated 
patients. Baseline TEG data were similar and within the normal range. CT 
and CFT were greater in the Hextend group immediately after surgery, 5 h 
after surgery and on the first day than in the two other groups. ApTEG 
MCF also changed significantly in the Hextend patients, indicating more 
pronounced fibrinolysis. Volume replacement using RL caused moderate 
hypercoagulability, shown by a decrease in CT. Conclusion. A modified, 
balanced high-mol. weight HES with a high degree of 
substitution (Hextend) adversely affected measures of coagulation 
in patients undergoing major abdominal surgery, whereas a preparation with a 
low MW and low DS affected these measures of hemostasis less. Large amts. 
of RL decreased the coagulation time. 
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TI Hydroxyethylstarch as a risk factor for acute renal failure: is 
a change of clinical practice indicated? 

AB A review. Hypovolemia is extremely common among surgical and intensive 

care patients. The best strategy for volume replacement therapy has been 
the focus of debate for several years. The lack of acceptance of 
hydroxyethylstarch (HES) for volume replacement therapy is most 
likely due to reports of abnormal coagulation and to recently published 
studies indicating neg. effects of HES on renal function. All HES solns. 
are not created equal - they widely differ with regard to their 
physicochem. characteristics (concentration, mean mol. weight (Mw) , degree 
of substitution [DS], C2/C6-substitution ratio). These 
differences have important consequences for adverse effects such as 
alterations in the coagulation process and on kidney function. 
Conflicting results about the effects of different HES solns. on renal 
function may also be due to varying clin. protocols, selection of 
patients, and different criteria for volume replacement. Theor. and 
documented hazards are associated with each kind of volume replacement therapy. 
There appears to be no reason to banish modern HES prepns. with a low or 
medium Mw (e.g. 70, 130 or 200kD) and a low DS (0.4 or 0.5) in patients 
without pre-existing kidney dysfunction. In patients with known renal 
dysfunction (e.g. plasma creatinine level >3 mg/dL), all HES 
prepns. should be used cautiously and other volume replacement regimens 
(e.g. gelatins) should be considered since no convincing data are yet 
available for the latest generation of HES (Mw 130; DS 0.4). 
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TI Evaluation of a new hydroxyethyl starch solution (HES 

130/0.4) in patients undergoing preoperative autologous blood 

donation 

AB The study objectives were to compare the tolerance and efficacy of the new 
hydroxyethyl starch (HES) 130/0.4 with a current HES 

solution (HES 200/0.5) in patients undergoing pre-operative autologous 

blood donation as a model of surgical blood loss. HES 

130/0.4 is expected to be a plasma substitute as efficacious as 

current HES solns. while offering such advantages as more complete renal 

elimination and reduced tissue storage. The study was carried out as a 

controlled, randomized, double-blind, phase II clin. trial in a 1500-bed 

university hospital and included 60 ASA phys . status II and III patients 

scheduled for elective cardiac and non-cardiac surgery, and meeting 

selection criteria for autologous blood donors. Collection of 

500 mL of blood with simultaneous i.v. infusion of 500 mL of 

either HES 130/0.4 or HES 200/0.5 (mean mol. weight 130 kD and 200 kD, 

degree of substitution 0.4 and 0.5, resp.) was 

performed. Non-invasive measurements of heart rate and arterial 
blood pressure were obtained every 5 min until 1 h after 
blood donation and infusion of the study drugs; laboratory studies 
(complete blood counts, electrolytes, markers of renal and liver 



function) were performed; follow-up assessment of adverse events was 
undertaken by questionnaire 24 h after blood donation and 

infusion of the study drugs. Both hemodynamics and laboratory test results did 
not differ significantly between the groups at any time. Hemodynamics 
remained stable in each group, and no adverse event was observed in any 
patient until one hour after blood donation and infusion of the 
study drugs. Adverse events elicited by post-phlebotomy questionnaire 
were mild and probably unrelated to HES infusion. Thus, i.v. infusion of 
500 mL of the new HES 130/0.4 was tolerated well and maintained 
cardiovascular stability in patients undergoing pre-operative autologous 
blood donation. HES 130/0.4 proved equivalent to HES 200/0.5 in every 
measured respect. Its pharmacokinetic profile may render HES 130/0.4 an 
attractive alternative to current HES solns. 
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TI The effects of hydroxyethyl starches of varying molecular weights on 

platelet function 
AB We evaluated the effect of various hydroxyethyl starch 

(HES) solns. on platelet function. Blood was obtained before 

and after the IV infusion (10 mL/kg) of saline (n = 10), HES 70/0.5-0.55 

(mol. weight in kD/degree of substitution; n = 10), HES 

130/0.38-0.45 (n = 10), HES 200/0.6-0.66 (n = 10), or HES 450/0.7-0.8 (n = 
10) in otherwise healthy patients scheduled for elective surgery. 
Collagen and epinephrine were used as agonists for assessment of platelet 
function analyzer closure times. Flow cytometry was used to assess 
agonist-induced expression of activated glycoprotein Ilb/IIIa complex and 
P-selectin. Infusion of HES 450/0.7-0.8, HES 2 0 0/0.6-0.66, and HES 
70/0.5-0.55 prolonged closure times and reduced glycoprotein Ilb/IIIa 
expression, whereas saline and HES 130/0.38-0.45 had no significant effect 
on platelet variables. P selectin expression was not affected by any 
solution tested. In vitro expts. demonstrated a less inhibiting effect of 
HES 130/0.38-0.45 on closure times when compared with other HES solns. 
This study shows that HES 450/0.7-0.8, HES 2 0 0/0.6-0.66, and HES 
70/0.5-0.55 inhibit platelet function by reducing the availability of the 
functional receptor for fibrinogen on the platelet surface. Our data 
indicate that fluid resuscitation with HES 130/0.38-0.45 may reduce the 
risk of bleeding associated with synthetic colloids of higher mol. weight and 
degree of substitution. 
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TI The influence of intravascular volume therapy with a new 
hydroxyethyl starch preparation (6% HES 130/0.4) on 
coagulation in patients undergoing major abdominal surgery 

AB A new hydroxyethyl starch (HES) preparation with a mean 

mol. weight of 130,000 Da and a degree of substitution of 

0.4 shows favorable pharmacokinetic properties. We conducted a study of 
the influence of the new HES specification on coagulation and compared it 
with another colloidal intravascular volume replacement regimen using 
gelatin. According to a prospective, random sequence, 42 patients 
undergoing major abdominal surgery received either HES 130/0.4 (n = 21) or 
gelatin (n = 21) until the first postoperative day (POD) to keep central 
venous pressure between 10 and 14 mm Hg . From arterial blood 
samples, standard coagulation variables were measured, and modified 
thromboelastogram (TEG) measurements using different activators were 
performed. A total of 2830±350 mL of gelatin and 2430±310 mL of HES 
130/0.4 were administered until the morning of the first POD. The use of 
allogeneic blood/blood products and standard coagulation 
variables did not differ significantly between the two groups. After 
induction of anesthesia, all TEG data for both groups were within normal 
range. Coagulation time and maximum clot firmness did not change 
significantly in any TEG measurements during the study period. The 
kinetics of clot formation (clot formation time) significantly increased 
immediately after surgery, but without showing significant group 
differences. On the morning of the first POD, the clot formation time 
returned to almost normal levels, except for aprotinin-activated TEG. We 
conclude that administration of moderate doses of the new HES 130/0.4 
preparation in patients undergoing major abdominal surgery results in similar 
coagulation alterations as those after using an established gelatin-based 
volume-replacement regimen. 
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TI Influence of colloid fluids on polymorphonuclear granulocyte function in 

AB Granulocytes have a role in the immediate immune response. In a previous 
investigation the authors could demonstrate in vitro a moderate increase 



of the complement receptors CR1 (CD35) and CR3 (CDllb/CD18) on the surface 
of polymorphonuclear neutrophils (PMN) after incubation of whole 
blood with colloids. To elucidate the clin. significance, the 
authors investigated if these changes were also present in vivo. The 
study was performed prior to anesthesia for orthopedic surgery. A total 
of 60 ASA-I patients was evaluated. Patients received in a randomized 
manner 7 mL/kg of the following solns. : human albumin 5% (HA), gelatine 4% 
(GEL), hydroxyethylstarch solution 6% with MW 200 000 Da, 
degree of substitution 0.5 (HES), or Ringer's solution 
Prior to the infusion, at the end (30 min) and again 30 min later, 
blood samples were taken. Blood was incubated with 

f luorescein-con jugated monoclonal antibodies (CDllb, CD16, CD35, CD62L) 

and analyzed with flow cytometry. HA, GEL, HES, and Ringer's solution failed 

to induce significant differences in the expression of complement 

receptors CR1 (CD35) and CR3 (CDllb/CD18 ) , Fey receptor I I lb (CD16), 

and of L-selectin (CD62L) receptor on the surface of PMN. Application of 

colloids like HA, GEL, or HES in moderate amts. shows no short-term effect 

on adhesion or activation mols. on granulocytes. However, in high doses, 

infused in situations such as multiple trauma and sepsis, the consequences 

on the function of PMN may be speculative and require further 

investigations . 
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TI Coagulation effects of a recently developed hydroxyethyl 

starch (HES 130/0.4) compared to hydroxyethyl starches with higher 

molecular weight 

AB Hydroxyethyl starches (HES) are known to interfere with blood 
coagulation according to mol. weight, the degree of 
substitution and the C2/C6 ratio. A recently developed low mol. 
hydroxyethyl starch (HES 130/0.4) was designed to reduce 
the blood compromising potency. In this study, effects of a 30% 
in vitro hemodilution with the new HES preparation (HES 130/0.4) in comparison 
to HES 200/0.5, HES 450/0.7 and NaCl solution were investigated using 
intrinsic and extrinsic activated thrombelastog . (TEG) and plasmatic 
coagulation tests. Whereas plasmatic tests revealed no prolongation of 
coagulation by HES in comparison to sodium chloride, the TEG variables 
clotting time, clot formation time and maximal clot firmness showed a 
significant (P<0.05) inhibition by all the HES prepns. The inhibition was 
most pronounced in HES 450 (P<0.05 vs HES 130) while HES 130 did not show 
a statistically significant difference in extrinsic activated maximal clot 
firmness when compared to NaCl. These in vitro results demonstrate that 
hydroxythyl starches especially compromise clot polymerization The new 

preparation HES 

130/0.4 seems to inhibit platelet function to a lesser extent than 
hydroxyethyl starch prepns. with a higher mol. weight and 
degree of substitution. 
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TI Hydroxyethylstarch conjugates their production, and contrast 

agents containing them 
AB Injected conjugates of hydroxyethylstarch with metal complexes 

remain confined to the intravascular space and are therefore useful as 
blood pool contrast agents in medical diagnosis. These agents 
accumulate in regions with high vascular permeability such as tumors, and 
can be used to demonstrate the degree of tissue perfusion, e.g. in 
diagnosis of myocardial infarction. They show high relaxivity in MRI, and 
have a carrying capacity for paramagnetic ions of .apprx.20%. They show 
good excretion behavior, good stability, and good biocompatibility (no 
data). Thus, hydroxyethylstarch (mol. weight 40 kDa) reacted with 
C1CH2C02H in alkaline solution to form Na 0- (carboxymethyl ) 
hydroxyethylstarch (degree of substitution 
1.1), which was amidated with the Gd complex of 

10- ( 2-hydroxy-3-aminopropyl) -4,7, 10-tris (carboxymethyl ) -1 , 4, 7, 10- 

tetraazacyclododecane . 
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TI Effect of a new hydroxyethyl starch (HES) 

specification [6% HES (130/0.4)] on blood and plasma 

volumes after bleeding in 12 healthy male volunteers 
AB Using an isovolemic model, the effect on the blood and 

plasma vols, of a newly developed medium-mol . weight (130 Kd) 

hydroxyethyl starch (HES) solution (degree of 

substitution 0.4) was investigated in 12 healthy male volunteers 

with the aid of 51Cr-radiolabeled erythrocytes. Blood samples 

were drawn before and after 500mL bleeding as well as directly prior to 

the start of a 500mL HES infusion, and repeatedly up to 24 h after 

treatment, for the measurement of hematocrit and gamma-counting, and the 

calcn. of blood and plasma vols. The blood 

and plasma vols, increased by a maximum of 0.385L (7%) and 0.620L 

(21%), resp., at 30 min after the start of infusion, and returned to the 

baseline value at 24 h after infusion. The plasma volume exceeded 

the volume prior to the start of bleeding by more than 5% for 19.15 h. A 

clin. relevant expansion of the plasma volume persisted for at 

least 6 h after the infusion and was comparable to the infused volume The 

red blood cell volume remained stable after bleeding [mean: 2. OIL; 

SD: 0.03L (range 1.95L to 2.05L)]. Local tolerability at the infusion 

site and systemic tolerability were good. Blood pressure, heart 

rate and ECG did not show clin. relevant deviations from normal. It is 

concluded that a blood withdrawal of 500mL can be replaced 

isovolemically by 500mL of the new 6% HES (130/0.4) solution 
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TI Characterization of acetyl starch by means of NMR spectroscopy and 

SEC/MALLS in comparison with hydroxyethyl starch 
AB The properties of starch derivs. which may be used as plasma 

substitutes, are dependent upon the mol. structure. Seven acetyl starch 

(AS) samples were determined and compared with results from 

hydroxyethyl starch (HES) samples. The molar masses and 

their distributions were determined with the combination of size exclusion 
chromatog. and light scattering. Slightly asym. distributions were determined 
with a polydispersity Mw/Mn .simeq. 2.4 and weight-average molar masses of Mw = 
250,000-300,000 g/mol for 6 AS samples and Mw/Mn .simeq. 3.6 and a 
weight -aver age 

molar mass of 766,000 g/mol for one AS sample. The average degrees of 
substitution (DS) and the substitution pattern were determined by high 
resolution 

MNR spectroscopy. The AS samples investigated had a DS of 0.42-0.81, 
comparable to HES, but the regioselective substitution pattern revealed 
differences. While for HES the position C-2 is preferred and the position 



C-3 has nearly no substituent, for AS both positions, C-2 and C-3, are 
substituted likewise. Degradability by a-amylase was tested in the 
laboratory for As as well as for HES having nearly the same degree of 
substitution and molar mass, but C-2/C-6 = 2 for AS and C-2/C-6 = 
1.4 for HES. An exponential decrease in the molar mass was observed over 
time, down to a limiting molar mass Mw .simeq. 50,000 g/mol for AS and Mw 
.simeq. 30,000 g/mol for HES, the degradation of AS occurred more slowly. 
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TI Compromised blood coagulation: an in vitro comparison of 

hydroxyethyl starch 130/0.4 and hydroxyethyl 

starch 200/0.5 using thrombelastography 
AB We compared the effects of progressive in vitro hemodilution (30% and 60%) 

on blood coagulation in 80 patients receiving one of two 

different 6% hydroxyethyl starch (HES) solns. using 

thrombelastog . (TEG). The newly developed solution has a mean mol. weight of 
130 kD and a degree of substitution, defined as the 

average number of hydroxyethyl groups per glucose moiety, of 0.4 (HES 130/0.4); 
the conventional, solution has a mean mol. weight of 200 kD and a degree 
of substitution of 0.5 (HES 200/0.5). Both HES solns. 
significantly compromised blood coagulation, as seen by an 
increase in reaction time and coagulation time and a decrease in angle 
a, maximal amplitude, and coagulation index (all P < 0.05). There 
was no difference between HES 130/0.4 and HES 200/0.5 diluted blood 
(P > 0.05 for all TEG variables). When analyzing the intrinsic HES effect 
by taking hemodilution with 0.9% saline into account, progressive 
hemodilution with both HES solns. resulted in an increasing clot lysis (P 
< 0.05 after 60 min) . Again, there was no difference between HES 130/0.4 
and HES 200/0.5 diluted blood. We conclude that HES 130/0.4 and 
HES 200/0.5 compromise blood coagulation to the same degree. 
Progressive in vitro hemodilution using hydroxyethyl 
starch (HES) compromises blood coagulation. We observed 

similar effects of a new HES solution with a mean mol. weight of 130 kD and a 

degree of substitution of 0.4 (HES 130/0.4), compared 

with the conventional HES 200/0.5. 
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L15 ANSWER 12 OF 42 HCAPLUS COPYRIGHT 2009 ACS on STN 
TI Coagulation disorders caused by hydroxyethyl starch 

AB A review with 86 refs. is given on coagulation disorders caused by 
hydroxyethyl starch (HES) . Initially, HES was only 

characterized by its in vitro mol. weight (MW) . This is not sufficient 
because HES is degraded in vivo. One relevant parameter that predicts the 
rate of enzymic breakdown is the degree of substitution 

, a measure of the average number of hydroxyethyl groups per Glc unit. The 
higher this degree of substitution, the slower the 

break-down. In addition, because the Glc units can be substituted at C 2, 3, 
and 6, different substitution patterns are possible. They are classified 
by their C2/C6 hydroxyethylation ratio. A higher C2/C6 ratio results in 
less metabolism of the starch in vivo and results in a larger in vivo MW. 
This in turn affects therapy, because the larger the in vivo MW, the 
longer is the duration of the volume effect of HES. Of particular 
importance is the fact that HES with a high in vivo MW affects factor 
VHI/von Willebrand factor which can lead to an acquired von Willebrand 
syndrome. During a 10-day volume therapy with a medium-MW HES 200, a form 
that is difficult to metabolize, we observed an 80% drop in factor VHI/von 
Willebrand factor. Therapy with a medium-MW HES 200, a form that is 
easily degraded, and therapy with a low-MW HES 70 did not result in a 
relevant decline of factor VHI/von Willebrand factor. This explains why 
hemorrhagic complications were observed repeatedly in the United States after 
therapy with HES infusions, some of them lethal. In the United States 
high-MW HES 480 which is difficult to degrade is most frequently used and 
results in a larger in vivo MW and subsequent decrease in factor VI I I /von 
Willebrand factor levels. In Europe, medium-MW HES 200 that is easily 
degraded and low-MW HES 70 are preferred. In the future, HES should be 
characterized by the in vivo, not the in vitro MW. 
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TI Increased hemorrhagic risk after repeated infusion of highly substituted 
medium molecular weight hydroxyethyl starch 

AB Infusion of large vols, of high mol. weight hydroxyethyl 

starch (HES) has been known to lead to coagulation disorders. 
Medium mol. weight starch is considered a safe alternative, even after 
repeated administration. In 10 patients with cerebrovascular diseases, a 
10-day hemodilution was carried out using 10% HES 200/ 0.62. Initially, a 
loading dose of 500 mL was administered once over 4560 min, followed by 
500 mL maintenance dose per day for 10 days. Its high intravascular mol. 
weight (120,000 D) showed that cleavage of the starch is slowed due to the 
higher degree of substitution. The continuous 

increase of HES-serum concentration to 27.7 mg/mL gave evidence of a cumulation 
of poorly degradable mols. Although this caused a prolonged volume effect, 
plasma viscosity and erythrocyte aggregation were influenced in an 
unfavorable way. The neg. effects were most evident in their influence on 



the coagulation system. Under therapy, a significant 42.8% increase in 
activated partial thromboplastin time occurred. Factor VIII :C, von 
Willebrand ristocetin cofactor and von Willebrand factor antigen dropped 
during the therapy below the hemostasiol. limit of 30%, and in some 
patients below 10%. A high degree of substitution, 

particularly after repeated infusion, leads to a cumulation of large mols. 

that are difficult to break down and which unfavorably affect rheol. and 

hemostasiol. parameters. 
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TI All medium starches are not the same: influence of the degree of 
hydroxyethyl substitution of hydroxyethyl starch on 
plasma volume, hemorheologic conditions, and coagulation 

AB After the administration of high vols, of high-mol . -weight starch 

(hetastarch) , bleeding complications have repeatedly been observed Later 
studies showed that the application of medium-mol . -weight starch led to far 
fewer disturbances of the blood coagulation system. However, 
the relationships among the degree of hydroxyethyl substitution, the rate 
of degradation, and the average in vivo mol. weight have not been 

investigated. A 

10-day hemodilution treatment (n = 20) was carried out using two 
medium-mol . -weight hydroxyethyl starches (HES) with a degree of hydroxyethyl 
substitution of 0.5 and 0.62, resp. (10% HES 200 was used for a 
substitution of 0.5 and 6% HES 200 for a substitution of 0.62). After a 
loading dose of 500 mL was administered, 1000 mL of HES was infused daily 
for 4 days, and then 500 mL was infused daily for 6 days. The more highly 
substituted starch was broken down more slowly and eliminated renally. 
This resulted in a higher intravascular mol. weight than for the less highly 
substituted HES (120 vs. 84 kDa) and a greater increase in serum concentration 
(20.3 vs. 9.0 mg/mL) . Initially, the more highly substituted 6-percent 
HES had a lesser effect on plasma volume (p<0.01). Because of HES 
accumulation, there was no longer a significant difference between the 
starches by the end of treatment, even though a higher dose of the 
10-percent low-substitution starch was infused. Six-percent HES caused an 
increase in plasma viscosity (+9%, p<0.01) that was due to an 
accumulation of macromols. Ten-percent HES 200/0.5 had no effect on the 
coagulation system beyond the dilution effect. Six-percent HES, on the other 
hand, led to an acquired von Willebrand syndrome during the course of the 
10-day therapy. Factor VIII function was reduced by 72.2 percent, von 
Willebrand ristocetin cofactor by 61.3 percent, and von Willebrand factor 
antigen by 64 percent (p<0.01). Thus, it is the intravascular and not the 
initial (in vitro) mol. weight that dets. the properties of HES. Especially 

after 

repeated administration, a high degree of hydroxyethyl substitution leads 
to an accumulation of macromols. that affect hemorheol. measures and the 
coagulation system just as adversely as high-mol . -weight starch does. 
Depending on the degree of substitution, 

medium-mol . -weight starches can have widely differing properties. 



AN 1996:443362 HCAPLUS «LOGINID : : 20090217» 

DN 125:158096 

OREF 125:29307a, 29310a 

TI All medium starches are not the same: influence of the degree of 

hydroxyethyl substitution of hydroxyethyl starch on 
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TI Influence of intravascular molecular weight of hydroxyethyl 

starch on platelets 
AB Complications concerning the blood coagulation have been observed 

repeatedly after administration of highly substituted, high mol. weight 
hydroxyethyl starch (HES), but it has not been examined as 
to how intravascular mol. weight and degree of substitution 
of HES influence platelet number and volume after repeated administration. 
Thirty patients with cerebrovascular diseases were treated for 10 days 
with hemo-dilution 500 To 1500 mL of HES 200/0.62 (n=10), HES 200/0.5 (n=10) 
or HES 40/0.5 (n=10) were infused daily. During the first days, the number 
of platelets was not lowered beyond the dilution effect, but at the end of 
the therapy the number of platelets had increased in all 3 groups beyond the 
initial value. Platelet volume was lowered significantly in the 3 groups. 
HES 200/0.62 caused the largest drop in platelet volume (-10%, p<0.01). A 
possible explanation could be that HES macromols. are attached to 
platelets or are phagocytized by them. The larger platelets are then 
broken down and, to compensate the loss, more thrombocytes are released. 
A correlation between the mol. weight of HES and the breakdown rate of the 
platelets can be suspected, because HES 200/0.62 had the highest 
intravascular mean mol. weight (121 kD) and the largest effect on platelet 
volume 
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TI HES 200/0.5 is not HES 200/0.5: influence of the C2/C6 hydroxyethylation 
ratio of hydroxyethyl starch (HES) on hemorheology , 
coagulation and elimination kinetics 

AB The plasma clearance of hydroxyethyl starch 

(HES) depends on the initial mol. weight and the degree of 
substitution. So far, little attention has been paid to the clin. 
relevance of the C2/C6 substitution ratio of hydroxyethyl 
starch. 10 Patients with cerebrovascular circulatory disturbance 
received hemodilution therapy for 10 days, consisting of 10% HES 200/0.5 
(mean mol. weight 200 kD, degree of substitution 0.5) 

with a C2/C6 ratio of 13.4. A second group of 10 patients received a 



starch solution with identical initial mol. weight and degree of 
substitution but with a C2/C6 ratio of 5.7. After the 

administration of a single dose, no significant differences between the 
two groups were observed After repeated administration, significant 
differences could be detected in hemorheol., coagulation and elimination 
(p<0.01). The larger C2/C6 ratio led to a higher intravascular mean mol. 
weight (95 vs. 84 kD) , which in turn led to a higher increase in serum 
concentration 

during the therapy (14.7 vs. 8.6 mg/mL) . Hematocrit was lowered more 
(-30,5% vs. -23,5%) and plasma viscosity was increased more. 
There was also a more pronounced increase in partial thromboplastin time 
(+30% vs. +13%) and a factor of 2 larger decrease of factor VHI/von 
Willebrand factor-complex (p<0.01), which exceeded the dilution effect. The 
higher C2/C6 ratio of HES 200/0.5/13.4 slows down enzymic degradation After 
repeated administration of this starch, large mols. accumulate which are 
inefficiently degraded. The same effect has been observed after therapy with 
highly-substituted HES. This accumulation of large mols. leads to a 
beneficial longer lasting volume effect. The disadvantages include an 
increase in plasma viscosity and coagulation disturbances, which 
cannot be explained with the resp. dilution effect alone. For these reasons, 
the C2/C6 ratio is of clin. relevance and should be included in the 
product labeling in the future. 
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TI Dialysis solution containing hydroxyethylstarch for 
peritoneal dialysis 

AB The title solns. contain hydroxyethylstarch (mol. weight 
10,000-150,000; degree of substitution MS = 0.10-0.40 
and DS = 0.09-0.35; C2/C6 substitution ratio >8) as osmotically 
active substance, along with electrolytes and standard excipients. These 
solns. combine excellent ultrafiltration with a long residence time, i.e. 
they can be used without changing for 12 h during continuous ambulatory 
peritoneal dialysis. The resorption of the osmotically 
active substance is diminished (<60-70% even after 12 h residence 
time). Thus, a solution containing hydroxyethylstarch (mol. weight 
29,000; MS = 0.23; DS = 0.21; C2/C6 = 8.7) 75.0, NaCl 5.435, 50% Na 
L-lactate solution 8.97, CaC12.2H20 0.2573, MgC12.6H20 0.0508 g, and water 
945 mL had pH 5.0-6.0, d. 1.032-1.038, osmolarity 2.72 milliosmolar , and 
titratable acidity 0.3-2.0 mmol NaOH/L. 

AN 1994:491874 HCAPLUS «LOGINID : : 20090217» 

DN 121:91874 

OREF 121 : 16358h, 16359a 

TI Dialysis solution containing hydroxyethylstarch for 

peritoneal dialysis 
IN Sommermeyer, Klaus; Passlick-Deet jen, Jutta 
PA Fresenius AG, Germany 



SO Eur. Pat. Appl . , 7 pp. 

CODEN: EPXXDW 
DT Patent 
LA German 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 

PI EP 602585 A2 19940622 EP 1993-120095 19931214 

EP 602585 A3 19940907 

EP 602585 Bl 19961016 

R: CH, DE, ES, FR, GB, IT, LI 

DE 4242926 Al 19940623 DE 1992-4242926 19921218 

DE 4242926 C2 19941215 

AU 9352022 A 19940630 AU 1993-52022 19931130 

AU 664927 B2 19951207 

ES 2093907 T3 19970101 ES 1993-120095 19931214 

JP 07025788 A 19950127 JP 1993-345031 19931220 

JP 2540101 B2 19961002 

US 6284140 Bl 20010904 US 1997-815442 19970311 

PRAI DE 1992-4242926 A 19921218 <— 

US 1993-167366 Bl 19931216 <— 

US 1995-389683 Bl 19950216 <— 



L15 ANSWER 18 OF 42 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Characterization of hydroxyethyl starch by polymer 
analysis for use as a plasma volume expander 

AB Hydroxyethyl starch is currently finding increasing 

use as a basis material for plasma volume expanders. In clin. 
applications it is desirable to have a precise knowledge of the steric and 
chemical structure, as these affect the pharmacokinetics and Pharmacol. 
Characterization involved the determination of the mean molar masses and 
distribution functions of various hydroxyethyl starches, with molar masses 
ranging from 40,000 g/mol to 200,000 g/mol and degrees of substitution 
from 0.38 to 0.64, by means of size exclusion chromatog. followed by 
double detection (MALLS/RI) . Hydrodynamic data (Staudinger indexes, 
Huggins consts. and equivalent diams.) were determined by viscometric means. 

The 

chemical structure of the hydroxyethyl starches were clarified by {1HJ-13C 
NMR spectroscopy. Signal assignment for the {1HJ-13C NMR spectra made it 
possible to carry out an absolute determination of the molar, mean and partial 
degrees 

of substitution and the degree of branching. The partial degree 
of substitution of the carbon atom C-2 was found to constitute 
between 60 and 80% of the total degree of substitution 

This value is significantly larger than the partial degrees of 
substitution at the atoms C-3 and C-6, which were found to contribute up 
to approx. 10% and 20% resp. of the total degree of 

substitution. Degrees of branching ranging from 3.1% to 5.5% were 
detected . 
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TI Dry powder composition of hydroxyethyl starch suitable 
for reconstitution 

AB The title readily-resol . powdered compns . , useful for plasma volume 
expansion, leukophoresis, etc. are obtained from 4-40% 
hydroxyethyl starch (I) with mol. weight <2, 000, 000, 
degree of substitution 0.4-0.7, and containing <0.5 

phr ethylene glycol (I basis), and other soluble components such as dextrose 

lactose, mannitol and/or NaCl as wetting enhancers. 
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TI Pharmacokinetic parameters as criteria for clinical use of 

hydroxyethyl starch preparations 
AB The pharmacokinetics of 2 com. hydroxyethyl starch 

prepns., differing only slightly in their pharmaceutical descriptions, 

were determined in volunteers. Significant differences were found, related not 

only to the degree of substitution but also to the 

position of the hydroxyethyl groups on the anhydroglucose skeleton. The 

C2/C6 hydroxyethylation ratio seemed to be the most significant for determining 

whether the starch would be slow- or long-acting when used for 

plasma replacement /hemodiln . Such data should be included in the 

pharmaceutical specifications for hydroxyethyl starch, 

because the differences may determine clin. use and efficacy. 
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TI Hydroxyethyl starch as plasma expander and 
its preparation 

AB Hydroxyethyl starch (I) which is degraded in a 

physiol. reasonable time with no residues is prepared by prehydrolysis of 

amylopectin-rich starch, hydroxyethylation to degree of 

substitution (DS) 0.15-0.5, and hydrolysis to mol. weight (6-60) 

+ 104, giving I with ratio of C-2 substitution to C-6 substitution 

8-20:1. Starch was washed and partially acetalized with MeOH, solvated 

with 1% methanolic HC1 at 40° until the mol. weight was 900,000, 

washed with 0.1 N NaOH, hydroxyethylated in 1 N NaOH at 20° and pH 

>12, with 2-chloroethanol (0.77 mol/2.58 mol starch), hydrolyzed 

with HC1, and subjected to ultrafiltration to give I with mol. weight 234,000 

and D.S. 0.26. Complete hydrolysis gave glucose 81.2%, 2-, 3-, and 

6-hydroxyethyl glucose 12.42, 2.70, and 1.33%, resp., and 

bis (hydroxyethyl ) glucose isomers 1.04%. 
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TI The effect of plasma substitutes on sedimentation rates and 
viscosity 

AB Mol. parameters of hydroxyethyl starch can be 

effectively utilized in controlling the biophys. properties in mixts. with 
erythrocytes. A low mol. weight polymer with a moderate degree of 
substitution decelerated the erythrocyte sedimentation rate and 
altered the shear-dependent flow properties. There was only a minor amount 
of interaction between the polymer the the red cell membrane as reflected 
by hemolytic kinetic expts. The changes in the magnitude of the kinetic 
breadth parameter, (3, may be an indicator of the effect of 
interaction with the spectrum of different age cells in a red cell 
population . 
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TI Orally-administered intestinal washing solution containing a 
polysaccharide 

AB Aqueous solns. for intestinal washing comprise electrolytes and a 

physiol . -compatible macromol. compound, in such a concentration as to 
correspond 

with the oncotic pressure of the blood. An intestinal washing 

solution comprised Na+ 76, K+ 4, Ca2+ 1, CI- 72, and lactate 10 mmol, as well 

as 6% hydroxyethyl starch (mol. weight 450,000; 

degree of substitution 0.7). The solution had pH 7, 

osmolarity 163 mosmol/L and oncotic pressure of 27 mbar . 
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TI Hydroxyethyl starch as a plasma expander: 

physicochemical properties and enzymic degradation 

AB Hydroxyethyl starch (HES) as a plasma 

expander was subjected to measurements of fundamental physicochem. 

properties as a polymer. In order to investigate the efficacy and 

security for the clin. use, enzymic degradation of HES was studied in vitro 

with Bacillus amyloliquef aciens a-amylase (BLA) and with human 

plasma. A fast decrease of the intrinsic viscosity, r|, of HES 

in the initial stage of degradation with BLA was followed by a gradual 

decrease and approach to limiting values, which depended on the samples. 

Original and degraded samples of HES were fractionated by gel filtration, 

and several properties of the fractions were measured. Different 

relations between -n and weight average mol. wts. (Mw) were obtained, and the 

structure and some properties of the fractions should be different among 

the original samples; HES is a highly branched polymer. Characteristics 

of HES were noticeable heterogeneities not only in the mol. weight spread 

over very wide region but also in the structure and the degree 

of substitution (D.S.) both inter- and intra-molecularly . Two 

samples of HES, 6-HES and Hessol, having high values of Mw and d.s., 

contained fractions of very high mol. weight and were degraded insufficiently 

with enzyme. Remaining fragments of high-mol . weight could not permeate the 

kidney membrane, suggesting the possibilities of remaining and/or 

accumulation of them in human bodies. On the other hand, Hespander, 

having small a Mw and d.s. was degraded as fast as amylopectin. In this 



HES the substitution of hydroxyethyl groups into amylopectin do not affect 

the validity to prolong the persistence time of the plasma 

expander. Considerable amount of small mols. in Hespander, contained 

originally and produced by degradation, could be excreted rapidly and may 

impair the kidney function, besides the very small mols. may be released 

through vascular wall resulting in the reduction of efficacy as the 

plasma expander and the possibilities of accumulation into organs 

and tissues in human bodies. Thus, the efficacy and security of the 

present products of HES are not reliable as plasma expanders, 

and further investigations and improvements should be required for the 

clin. use. 
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TI Peritoneal dialysis solutions 

AB A solution for peritoneal dialysis contains 

hydroxyethyl starch (mol. weight >3 + 104 

Dalton; 0.25-0.70 degree of substitution) as osmotic 

carrier. This carrier is not absorbed and, therefore, does not affect the 
blood sugar level. Thus, a solution for peritoneal 
dialysis contains hydroxyethyl starch (mol. 

weight 200,000 Dalton; 0.5 mol hydroxyethyl ether/mol anhydroglucose ) 70 g, 
Na+ (as chloride and lactate) 132, CI- (as Na salt) 102, Mg2+ as lactate) 
0.5, Ca2+ (as lactate) 1.75, lactate 40 mmol and water to 1 L. 
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TI Production and study of properties of hydroxyethyl 

starch - the hemodynamic component of a blood substitute 

- oxygen carrier from perf luorohydrocarbons 
AB The 13C-NMR of hydroxyethyl starch (HES) 

[9005-27-0], prepared by alkylation of high-mol . -weight amylopectic starch 

[9005-25-8] with ethylene oxide [75-21-8] under alkaline condition, indicates 



that 70-80% substitution is at C-2 and significantly less at C-6 . The 
degree of substitution of HES was 0.6. The HES is 

rapidly cleaved by the amylolytic enzymes because of its preferential C-6 

constitution. Chromatog. behavior, enzymic cleavage, and in vivo enzymic 

hydrolysis property in the rabbit blood of the HES are compared 

with other low-and high-mol . -weight HES samples (Plasmosteril, 6-HES) and the 

effect of the degree of substitution on these 

properties is discussed. 
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TI Hydroxyethylated starch as a hemodynamic component of "artificial 
blood" 

AB Brief details of preparation of hydroxyethyl starch (HES) 

[9005-27-0], and physicochem. and biol. properties are described. The 
hydroxyethylation was done at 65-95° at a pressure 0.8-1.5 atm ( 
degree of substitution 3-30%). Mol. wts., viscosity, 

optical rotation, and refractive index (RI) for 5 samples prepared by the 
method were approx. the same. The RI and the optical rotation were not 
affected by the mol. weight of the HES samples ( . apprx . 19 , 0 0 0-66 0 , 0 0 0 ) . The 
HES was nontoxic, nonpyrogenic, nonimmunogenic, and the circulation 
properties depend on the properties of the polymer. In spite of the high 
mol. weight of the polymer (106), it was totally cleaved, and the RI and the 
optical rotation were not affected by the mol. weight of the HES samples. 
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TI Analysis on the causes of errors in the determination of degree 
of substitution in hydroxyethyl starch 

AB Samples of hydroxyethyl starch [9005-27-0] ( 

blood substitute) were subjected to pretreatment (heat dry, 
evaporation, precipitation, spray dry) prior to anal, of its extent of 

substitution . 



Best results were obtained by spray dry and heat dry methods. Sample 
pretreatments appeared to be the causes of errors in the determination of the 
extent of substitution in hydroxyethyl starch. 
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TI Chemical characterization of the persistent fraction of 

hydroxyethyl starch in rat serum and spleen 
AB Hydroxyethyl starch (HES) [9005-27-0] found in rat 

serum and spleen after single and daily administrations of 0.9 g/kg for 1 

wk was characterized by gas-liquid chromatog. There was very little 

difference in the degree of substitution (D.S.) and 

molar substitution (M.S.) of HES in serum samples obtained 1 h and 57 days 
after multiple doses and of HES in spleen samples obtained 1 h and 168 
days after a single dose of HES. The small increase in D.S. and M.S. was 
due to a decrease in the glucose content and not to a change in the ratio 
of mono- to polysubstituted glucoses. 
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TI Single-tube bromine absorption method for determination of the 

degree of substitution in hydroxyethyl 

starch 

AB The method of P. W. Morgan (1946) is described. A single tube containing Br 

instead of 2 tubes (one containing Br and the other containing AgN03 ) was used 

in 

the anal. HI cleaved ether linkages and the hydroxyethyl groups decomposed 
quant, into EtI and C2H4, which could be determined quant. EtI (1 mol) reacted 
with 3 mols of Br to form 3 mols of I, whereas 1 mol of C2H4 reacted with 
1 mol of Br to produce 1 mol of dibromoethane . The degree of 
substitution of hydroxyethyl starch 

[9005-27-0] for use as a plasma expander was 0.97-1.14%. 
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TI Hydroxyethyl starches useful as plasma substitutes 

AB Hydroxyethyl starch [9005-27-0] useful as 

plasma substitutes is prepared by gelatinizing with hot H20 waxy 

grain starch containing >99% amylopectin, treating the gelled starch 

with ethylene oxide in the presence of alkali to form a 

hydroxyethyl starch with a 0.50-0.55 degree of 

substitution, hydrolyzing the starch under mildly acidic 

conditions to bring the viscosity number to 0.09-0.14 dl/g essentially 

without changing the degree of substitution, 

decolorizing the material, removing by-products by reverse osmosis, and 

drying and powdering the product. For example, 79.55 kg wax cornstarch 

was gelatinized with hot H20, treated with 35 kg ethylene oxide, and 

hydrolyzed in HC1 solution, decolorized with 3.75 kg activated C, purified, 

dried and ground to give 51 kg of a hydroxyethyl starch 

having 0.51 degree of substitution, and viscosity number 

of 0.120 dl/g. A clear, sterile, plasma substitute was prepared 

from 30 g hydroxyethyl starch, 500 mL distilled H20, and 

0.9% NaCl. Red blood cells showed good suspension stability in 

solns. of this type, and the solns. greatly increased arterial 

blood pressure when infused into rabbit. 
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TI Molecular weight, substitution and impurity studies of some 

hydroxyethyl starch plasma volume expanders 
AB Volex and Plasmatonin com. brands of hydroxyethyl starch 

[9005-27-0] plasma expanders exhibited d.s. of 0.65 and 0.57, 
resp., mol. weight of 397,000 and 477,000, resp. , and ethylene glycol 
[107-21-1] % of 0.01 and 0.01%, resp. D.s. is an important parameter and 
largely dets. the rate of elimination of the substance from the 
blood. Ethylene glycol, a persistent impurity in these infusion 
solns., was determined by gas chromatog. Volex also contained 3 ppm 
acetophenone [98-86-2] and 3 ppm 2-phenyl-2-propanol [617-94-7] as 
impurities . 
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TI Hydroxyethyl starches 

AB Hydroxyethyl starches with 2- (hydroxyethyl) glucose to 

6- (hydroxyethyl ) glucose molar ratios of 0.73-1.6, useful as blood 
plasma expanders (no data) , were prepared by reaction of ethylene 
oxide with starch or hydrolyzed starch in the presence of NaOH or KOH 
(alkali-starch molar ratio >2.0). Addition of pyridine [110-86-1] or an 
inorg. salt, e.g. Na2S04 [7757-82-6], to the reaction mixture impeded 
substitution of hydroxyethyl at the 2-position. Thus, 3.2 g ethylene 
oxide gas was introduced during 3 hr into an aqueous solution at 40° 
containing 4.05 g waxy maize starch and 5.0 g NaOH, after stirring 2 hr and 
cooling, cation exchange resins were added, the resins filtered, and Me2CO 
added to precipitate 4.0 g hydroxyethyl starch, 
degree of substitution 0.75 and 2- (hydroxyethyl ) glucose 
to 6- (hydroxyethyl ) glucose ratio 0.78. 
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TI Hydroxyethyl starches 

AB After alkali treatment, neutralization with mineral acids or 

cation-exchange resins, and pulverization, starches or partially 

hydrolyzed starches (mol. weight of anhydrous glucose unit = 162) were reacted 

with hydroxyethylating agents in the presence of acids as the catalyst to 

give hydroxyethyl starches ( 2-hydroxyethylglucose/6-hydroxyethyl glucose 

mole ratio = 0.1-2), useful for blood serum expanders. For 

example, 2 g soluble starch (95% amylopectin ) was dissolved in 4 ml of 5% 

aqueous 

NaOH, neutralized with 20% HC1, mixed with 30-40 ml iso-PrOH, dried, 
milled, and the powders (2 g) and 1 ml of (1/32)N H2S04 was kept for 20 hr 
at 25-35. deg. with 2 ml ethylene oxide, mixed with 3-10 ml H20 and then 
30-80 ml iso-PrOH to give hydroxyethyl starch 
[9005-27-0] (degree of substitution 0.061 and 
2-/6-hydroxyethyl glucose mole ratio = 0.2). 
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TI Freezing blood using a hydroxyalkyl starch 

as a cryoprotective agent 
AB A water-soluble hydroxyethyl or hydroxypropyl starch with 

an 0.6-0.8 degree of substitution, average mol. weight of 

70,000, and at a final concentration of 12-14% (weight/vol) of the final 
blood solution is an exceptional metabolizable, extracellular, 
cryoprotective agent for erythrocytes. The blood solution is 
rapidly frozen at -196°. After thawing plasma H is 283.3 

mg/100 ml; average erythrocyte recovery, 97.4%; and average saline stability, 
83.4%. 

AN 1974:25491 HCAPLUS <<LOGINID: : 20090217>> 
DN 80:25491 
OREF 80:4207a 

TI Freezing blood using a hydroxyalkyl starch 

as a cryoprotective agent 
IN Knorpp, Charles T. 
PA United States Dept. of the Navy 
SO U.S., 2 pp. 

CODEN: USXXAM 
DT Patent 
LA English 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI US 3758382 A 19730911 US 1968-747806 19680726 <— 

PRAI US 1968-747806 A 19680726 < — 

L15 ANSWER 36 OF 42 HCAPLUS COPYRIGHT 2009 ACS on STN 
TI Hydroxyethyl starch useful as plasma 
substitute 

AB Hydroxyethyl starch (I) was partially hydrolyzed with 

0.01 .apprx. 0.03 N HC1 to give a plasma substitute, mol. weight 
40,000 .apprx. 90,000. E.g., 28 g I (hydroxyethyl degree of 
substitution 0.5-0.6) in 80 ml H20 was heated at 50°, 

boiled 60 min with 3.5 ml 0.5 N HC1, 1.0 g active carbon added, adjusted 
to pH 7.0-7.4 with N NaHC03, 50 mg pyrogen-remover such as Raney Ni added, 
filtered, and brought to 400 ml with water. The final preparation was 
transparent, pyrogen free, and similar to serum in viscosity and osmotic 
pressure . 
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TI Hydroxyethyl starch as a plasma expander. 

III. Effects of hydroxyethyl starches with various degrees of 

substitution on the blood pressure of rats 
AB Hydroxyethyl starch (HES) [9005-27-0] with 

0 . 47 . sim. 0 . 62 degree of substitution (DS, the ratio of 

number of glucose residues substituted by -EtOH group to the total number of 
glucose residues) appeared to be a useful blood substitute. 
Blood pressure in rats was well maintained in the presence of HES 
with DS 0.47-0.92. However, HES with DS 0 . 66 . sim. 0 . 92 increased the 
sedimentation rate of erythrocytes. 
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TI Blood plasma substitute 

AB Pyrogen-free plasma substitutes containing hydroxyethyl 

starch (I) of substitution degree 0.55 and viscosity number 0.08-0.14 
which had lower toxicity than dextran-75 were prepared Thus, 28 g I ( 
degree of substitution 0.55, viscosity number 0.1) was 

dissolved in 80 ml H20 at 50 boiled 1 hr with 35 ml 0 . 5N HC1 and and 
0.1-1.0 g charcoal, pH adjusted to 6.2 ± 0.5 by N NaHC03 or N NaOH. If 
the solution was not pyrogen-free it was treated with 5-50 mg Raney Ni . The 
I solution was used for the preparation of 100 ml blood substitute 
containing I 6.0, NaCl 0.5, KC1 0.03, Ca:C12.2H20 0.02, Na lactate 0.224, 
glucose 1.0%. This plasma substitute had an i.v. LD50 of >262 
mg/kg in male rats as compared to 136 mg/kg of dextran-75. 
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TI Preparation, properties, and physicochemical characterization of 

hydroxyethyl starch for use as a volume-extender for 

blood plasma 

AB A study of the phys . chemistry and biochemistry of hydroxyethyl 
starch (I), and the manner in which these factors are influenced 
by the mol. of the derivatized polysaccharide was made. Two terms which 
are often used interchangeably when describing I, namely, molar 
substitution (the number of moles of ethylene oxide which react per mole of 
monomer unit) and the degree of substitution (the mole 

fraction of anhydroglucose units which carry substituent groups) were 
differentiated. A technique whereby the content of unsubstituted glucose 
residues may be rapidly obtained, and thus the determination of the degree 
of substitution is, for the 1st time, a relatively simple 
procedure, is developed. The in vitro degradation of I by a-amylase 
was also studied. On the basis of these studies, a math, model was 
constructed for the substitution pattern in I which successfully predicts 
the seeming anomaly of materials of molar substitution >1 being hydrolyzed 
by a-amylase. 

AN 1972:111050 HCAPLUS <<L0GINID: : 20090217>> 

DN 76:111050 

OREF 76:17927a, 17930a 

TI Preparation, properties, and physicochemical characterization of 

hydroxyethyl starch for use as a volume-extender for 

blood plasma 
AU Greenwood, C. T. 

CS Dep. Chem., Edinburgh Univ., Edinburgh, UK 

SO U. S. Nat. Tech. Inform. Serv., AD Rep. (1971), No. 732785, 33 
pp. Avail . : NT IS 

From: Govt. Rep. Announce. (U. S.) 1972, 72(1), 24 

CODEN: XADRCH 
DT Report 
LA English 



L15 ANSWER 40 OF 42 HCAPLUS COPYRIGHT 2009 ACS on STN 

TI Hydroxyethyl starch as a plasma expander. 1 

AB Hydroxyethyl starch (I) disappeared more slowly from 

rabbit blood than a soluble starch (II) and was more resistant to 

a-amylase from pig pancreas in vitro. In proportion to the increase 

in degree of substitution in I, the duration of I in 

blood after i.v. infusion was increased and the amount excreted in 

24-hr urine was decreased. The infusion of II significantly increased the 

blood sugar levels while that of I with varying degree 

of substitution had no effect. 
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TI Hydroxyethyl starch as a plasma expander. 

II. Influences of molecular weight of hydroxyethyl 
starch on its physicochemical and biological properties 

AB Hydroxyethyl starch (HES) was studied concerning the 

relation between its physicochem. properties and biol. activities to 

obtain the most desirable plasma expander. Since degree 

of substitution (DS) influences the biol. activity, the mol. weight 

effect was examined with DS at 0.43-0.55. After infusion of 15 ml/kg of 

6% HES solution in saline into rabbits the persistence of polysaccharides in 

blood was determined HES with higher mol. weight was more persistent with 

DS constant The mol. weight had little influence on the amount of reducing 

sugars formed when resistance against pig pancreas a-amylase was 

tested in vitro. HES with DS 0.54 and mol. weight about 216,000 was 

hydrolyzed with HC1 and the physicochem. properties and the biol. 

activities of the hydrolyzates were examined It appeared that hydrolysis of 

HES with HC1 resulted in separation into 2 or more intermediate lower mol. 

weight 

polysaccharides besides the reducing sugar liberation. 
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TI Physicochemical studies on starches. XXXIII. Some physicochemical 

properties of hydroxyethyl starch used as a volume 

extender for blood plasma 
AB cf. CA 67: 83155m. Hydroxyethyl starch (I) of 

degree of substitution 0.83-0.93 and intrinsic 

viscosity, [r\] , of 13-27 is used as a volume extender for blood 

plasma. The mol. weight of such physiol. I is about 5 times that of 

a dextran (II) with the same [r|] . Data for I([t|] and weight-average mol. 

weight, resp.) are 13.5, 106,000; 18.4, 184,000; 20.9, 230,000; 23.4, 

310,000; and 26.6, 320,000. Corresponding data for II are 13.3, 18,400; 

18.2, 31,400; 21.4, 50,000; and 25.2, 65,600. Number-average mol. wts. were 

determined by sedimentation and light scattering. 
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